The number of inoculations received by infants has reached formidable proportions. To minimize the number of injections required to produce full and effective immunization is one of the aims of all who are responsible for the prevention of disease in children. In recent years the efficacy of immunization procedures against diphtheria, tetanus and whooping cough has become apparent. The desirability of protection against diphtheria and whooping cough is accepted, but there are many who now believe that tetanus should be included, particularly in view of the fact that the deaths from tetanus in persons under 20 years of age in England and Wales number about 30 a year.
Our aim in this investigation was to demonstrate that infants of 3 months of age can be effectively immunized against diphtheria, tetanus and pertussis by the administration of a combined prophylactic. The literature contains favourable reports, particularly from the U.S.A., on the successful immunization of infants with a combined vaccine (di Sant 'Agnese, 1947; Peterson and Christie, 1951) . Earlier reports give evidence of successful protection conferred on young infants against pertussis and diphtheria, particularly when an adsorbed antigen has been used (Sako, Treuting, Witt and Nichamin, 1945; Bell, 1948; Kendrick, 1943) .
It should be stated at the outset that in this trial no investigations were carried out on the antibody content of the infants' blood before immunization.
We used a combined antigen adsorbed on aluminium phosphate, in view of the reports (Sako et al., 1945; Sauer, 1946) The first injection (0 5 ml.) was given at the age of 3 months, the second (0-75 ml.) a month later and the third (1 0 ml.) four to five months after the second. The reason for delaying the third injection was to use this as a 'booster' before the child became exposed to the extra risks of infection during the second year of life.
The antigen was given intramuscularly, deep into the upper and outer quadrant of the buttock, alternating the side used at successive injections to avoid superimposition. After drawing up the fluid in the syringe a fresh needle was used to ensure that none of the vaccine was injected into the subcutaneous tissue (which might be a possible cause of abscess formation). Similarly the leakage back along the track of the injection was minimized by inserting the needle obliquely.
Local reaction was common in the form of oedema and erythema, lasting sometimes for two or three days, but usually for no longer than 24 hours. In one case a local abscess formed in the subcutaneous tissue; the aspirated fluid was sterile on culture. One aspiration sufficed to effect a cure.
Some degree of constitutional upset was noted in many infants. Fretfulness for a few hours after the injection was the most common and in a few persisted for two days. Some vomited one or two feeds after their inoculation, but soon recovered and then fed satisfactorily. Drowsiness, for up to 12 hours after the injection, was occasionally reported. This had been noted much more frequently in a series of newborn infants immunized against pertussis (to be published) and did not seem to be a contraindication to further inoculation. Similarly, some mothers had remarked on the somnolence of Tables 1-4 give the results obtained. (Bigler, 1951) . In the present series the antitoxin level in all the infants a month after the third injection was far greater. Vahlquist (1949) states that passively transmitted diphtheria antitoxin levels exceeding 0 1 unit per ml. interfere with active immunization and that levels below 0-02 unit per ml. do not. Barr (1950) , by calculating the rate of loss of maternally acquired antibody and assessing the cord blood levels in infants estimated that, in two districts surveyed, 80% of the child population could be successfully immunized at 3 months of age. The level of antitoxin required to produce immunity is considered to be 0 03 unit per ml. All the infants immunized in the series reported in this paper achieved far higher titres, but it is possible that the lower titre in some children may be due to the presence of antitoxin from the maternal circulation before the injection of the vaccine. It seems, therefore, that at this age babies can be successfully immunized against diphtheria, despite the fact that a small proportion of them may still have a certain amount of maternal antibody. From other trials evidence is forthcoming that children with a high titre of maternal antitoxin immunized even at an earlier age than 3 months will acquire a basic immunity to diphtheria, although the level of actively produced antitoxin in their blood may be low. If such children receive booster doses at a later age they will respond with an antitoxin outflow in the same way as will children with no, or only traces of, maternal antitoxin at the time of primary immunization. The antitoxin assessment gives, therefore, a quantitative but not a qualitative evaluation of acquired immunity. The figures in Table 1 would also appear to confirm the view that in a properly balanced mixture of antigens there is no danger of these antigens interfering with each other's action.
Although it cannot be stated that a certain level of agglutinins will ensure partial or complete protection against pertussis, it may nevertheless be regarded as an indication of an immunological response to a bacterial antigen. From field trials conducted in this country it is hoped to learn how far agglutinin levels produced as a response to a vaccine can be related to the degree of protection against pertussis. In our series most children developed an agglutinin titre of 1 in 64 or above which figure we believe to be of certain significance.
In this series of tests we have injected graded doses of the antigen (0 5, 0 75 and 1 ml.) and the children have responded well. It is known, however (Sako et al., 1945) , that young babies respond better to adsorbed antigens than to plain fluid antigens. It should therefore be borne in mind, when immunizing young babies, that the doses, particularly the first dose used in the primary stimulus, should be greater when fluid toxoids or plain vaccines are used than when adsorbed antigens are given, in view of the findings of Barr and Glenny (1945) , who have shown the importance of the size of the first dose in achieving a satisfactory basic immunity.
From Table 1 it can be seen that some children produced higher titres against pertussis than against diphtheria or tetanus and vice versa. This would indicate that the individual antigenic response to the three components is an independent phenomenon and may vary with each child.
It was not possible, in view of the infrequency of severe reactions, to deduce any relationship between the severity of reaction and the antibody titre. Summary In a series of more than 200 infants, antibody response to all three constituents of a triple antigen was satisfactory in those tested.
The reactions were no more severe than those following single antigens.
Because the addition of tetanus does not interfere with the production of diphtheria and pertussis antibodies its inclusion is a useful addition to the routine protection of children.
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